Abstract The chlidonophorid brachiopod species Nanacalathis atlantica Zezina, 1991 has been identified in material from the north tropical Mid-Atlantic Ridge, between 16°56' -16°51'N at the depth range 3227-3474 m, collected during the 37th cruise of the RV Professor Logachev in February-March 2015. This rich new material allows us to redescribe and properly illustrate this poorly known, deepwater species that was established on the basis of one empty shell. The spiculation within the lophophore and tentacles is heavy with the pattern characteristic for the subfamily Eucalathinae.
Introduction
The genus Nanacalathis, with the type species Nanacalathis minuta Zezina, 1981 , was erected by Zezina (1981) for Recent cancellothyridid brachiopods from the Indian Ocean resembling Eucalathis Fischer and Oehlert, 1890, but having conjunct deltidial plates. Ten years later, Zezina (1991) described another species of Nanacalathis, N. atlantica Zezina, 1991 from the Atlantis Fracture Zone of the MidAtlantic Ridge (MAR) at 26°N at the depth of 3650 m. This species was established on the basis of one empty shell and only drawings of the holotype were presented. However, the specimen described by Cooper (1973) as Eucalathis? sp. was included in N. atlantica by Zezina (1991) . Later, a living specimen of N. atlantica was found in a sample collected on the eastern slope of the Great Meteor Seamount at a depth of 3340-3440 m (Zezina 2006 (Zezina , 2010 Fig. 1) .
Recently, in the course of ecological assessment of the Russian claim area at the MAR (Molodtsova et al. 2017 in press), numerous specimens of N. atlantica have been collected and the aim of this paper is to redescribe and properly illustrate this poorly known, deep-water species.
Material and methods
Brachiopods were collected in February-March 2015 during the 37th Russian cruise of the RV Professor Logachev to the Mid-Atlantic Ridge. The sampled area was located in the axial zone of the MAR between 17°14'N and 16°40'N (Molodtsova et al. 2017, in press ) (see Fig. 1 ). The examined specimens (296 articulated specimens plus 67 separate valves) were found at two stations, 37L130dt and 37L158dt, both on the western slope of the rift valley. Apart from Nanacalathis atlantica, one specimen of Leptothyrella incerta (Davidson, 1880) was found at station 37L130dt.
For electron-microscope examination, selected specimens were coated with platinum and examined using a Philips XL-20 SEM at the Institute of Paleobiology, Warszawa. Photographs were taken with a Leica DFC-490 microscope digital camera attached to a Leica M165 C stereomicroscope and stacked image was created using CombineZP software Cooper (1973) , Zezina (1991 Zezina ( , 2006 Zezina ( , 2010 Zezina ( , 2014 , and this paper Fig. 2 Intraspecific variation in Nanacalathis atlantica (Zezina, 1991) . Scatter diagram plotting length/width. N number of specimens complete specimens, 24 ventral and 43 dorsal valves; stn 37L158dt, 16°51′N, 46°33′W, depth 3227-3283 m, 12 complete specimens, one with a pedicle.
Measurements Max. length 2.7 mm, width 2.3 mm, thickness 1.0 mm. Length from 1.5 to 2.7 mm (mean = 2.09 mm, n = 286); width from 1.3 to 2.5mm (mean = 1.83 mm, n = 286); thickness from 0.5 to 1.0 mm (mean = 0.71 mm, n = 102) (see also Fig. 2 ).
Depth range for the species 3227-3731 m. Ecological note The only intact specimen collected was attached to a pteropod shell with a prominent pedicle (Fig. 3) . The long pedicle in N. atlantica was also reported by Cooper (1973) and Zezina (2006) , but has never been illustrated.
Distribution Central Western Atlantic (off the Bahamas), Great Meteor Seamount, north tropical Mid-Atlantic Ridge, upper abyssal zone (see Fig. 1 ).
Description
Shell small (max. observed length 2.7 mm), thin, elongate triangular in outline with rounded anterior margin, ventribiconvex (Fig. 4) . Shell surface covered with 6-10 broad, smooth ribs, triangular in profile; growth lines numerous. Lateral commissure straight, anterior commissure rectimarginate. Hinge line narrow, straight to incipiently curved. Beak long, suberect with narrow, flat interarea, and distinct beak ridges. Foramen rounded, mesothyrid; deltidial plates conjunct forming a thick, convex symphytium with distinct growth lines. Pedicle long and thin (Fig. 3) .
Ventral valve interior with a well-developed pedicle collar (Fig. 5a-e) . Teeth wide, hooked. Dorsal valve interior with prominent inner socket ridges projecting (Fig. 5f-i) . Sockets large. Cardinal process small, united with the socket ridges. Crura short, but wide with flattened endings, parallel to slightly convergent (Fig. 5j) . No loop. Inner surface with low radial ridges terminating anteriorly with marginal tubercles.
The spiculation within the lophophore and tentacles is strong. Posteriorly, two extensions project towards crura (Fig. 6a) . The lophophoral endoskeleton is massive and dense, with differentiated spicules. On the ventral side the spicules inside the loop are multibranched (Fig. 6b) . Dorsally, the spicules in the centre and in the posterior part are thick, plateshaped, finger-branched, often articulated (Fig. 6c-e) . The spicules of tentacles are small, half-cylinder shaped, forming a groove on dorsal side (Fig. 6c, d ).
Remarks
So far Nanacalathis atlantica is known from only three specimens. This newly collected, rich material allows us to redescribe and properly illustrate this species and its variability.
Nanacalathis atlantica differs from the Indian Ocean Nanacalathis minuta by having a smaller number of ribs (6-10 vs. 12-14) (Zezina 1981) . Additionally, N. minuta is much smaller, reaching only 1.8 mm long.
Conjunct deltidial plates are also observed in the newly erected eucalathine, Rectocalathis schemmgregoryi Seidel and Lüter, 2014; however, this brachiopod has an epithyrid foramen with the pedicle opening lying in a subumbonal position on the ventral side, differing clearly from the species described here (Seidel and Lüter 2014) . The shell surface in R. schemmgregoryi is nearly smooth, whereas in both Nanacalathis species ribbed ornamentation is present. Additionally, marginal tubercles are present in N. altantica but not in R. schemmgregoryi.
The pattern of spiculation in Nanacalathis, investigated here for the first time, is characteristic for the subfamily Eucalathinae, being most similar to that in Rectocalathis (see Seidel and Lüter 2014) . The main function of spiculation seems to be the mechanical support for the soft tissue of the lophophore. However, heavy spiculation may also play an anti-predator role (Seidel and Lüter 2014) .
